Genetic predisposition to the cytotoxicity of arsenic: the role of DNA damage and ATM.
Arsenic is a pervasive cytotoxin and carcinogen in the environment. Although its mode of action has yet to be fully elucidated, oxidative DNA damage has been suggested. A series of DNA repair-defective human and hamster cell lines associated with sensitivity to oxidative agents were examined for their response to arsenic-induced cytotoxicity. Only the Ataxia telangiectasia (AT) cells displayed a marked hypersensitive response (greater than twofold). The protective role of the ATM protein was confirmed by the normal response to arsenic displayed by AT cells expressing wild-type ATM. Although the ATM protein plays a pivotal role in response to DNA double-strand breakage, none of the other cell lines with defects in double-strand break repair displayed a similar hypersensitivity. Further examination indicated that concentrations of sodium arsenite as high as 1 mg/l do not generate significant levels of double-strand breaks. Our data suggest that the ATM protein functions in an important but different capacity in the cellular response to arsenic toxicity than it does in response to agents that generate double-strand breaks, such as ionizing radiation. Furthermore, the lack of hypersensitivity to arsenic displayed by the other cell lines calls into question the hypothesis that DNA damage is a significant factor in arsenic cytotoxicity.